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(54) DRY ETCHING METHOD FOR TRANSPARENT CONDUCTIVE FILM 

(57)Abstract 

PURPOSE: To provide a method for dry etching a transparent conductive film in 
which the etching rate of the film on a substrate is improved. 
CONSTITUTION: A method for dry etching a transparent conductive film 
comprises the steps of etching the film by using etching gas in which hydrogen 
iodide gas is mixed with 0.5-5vol.% of argon gas as etching gas when the film on 
a substrate is etched by using high frequency plasma of etching gas. 
Accordingly, since it does not use a hydrocarbon plasma such as methane like a 
conventional dry etching method, no carbon polymer is deposited on an etching 
treating chamber of an electrode like a conventional method, and hence cleaning 
of the chamber is not frequently conducted, but the etching rate of the film can 
be improved, and stable etching rate can be obtained. 
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conductive film comprises the steps of etching the film by * 1 mh 
using etching gas in which hydrogen iodide gas is mixed 
with 0.5-5vol.% of argon gas as etching gas when the I 
film on a substrate is etched by using high frequency | 
plasma of etching gas. Accordingly, since it does not use 
a hydrocarbon plasma such as methane like a 
conventional dry etching method, no carbon polymer is 
deposited on an etching treating chamber of an 
electrode like a conventional method, and hence 
cleaning of the chamber is not frequently conducted, but 
the etching rate of the film can be improved, and stable etching rate can be obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] at least one sort chosen from the group to which said etching gas changes from inert gas, such 
as argon gas and gaseous helium, in the approach of carrying out etching processing of the transparent 
conductive film which uses Sn02 on a substrate, In 203, or ZnO as a principal component using the RF 
plasma of the etching gas containing halogen gas or halogenide gas ~ 0.5 - 50vol% ~ the dry etching 
approach of the transparent conductive film characterized by being included gas. 
[Claim 2] at least one sort chosen from the group to which said etching gas changes from inert gas, such 
as argon gas and gaseous helium, ~ 5 - 20vol% - the dry etching approach of the transparent conductive 
film given in the 1st term of a claim characterized by being included gas. 

[Claim 3] Said etching gas is the dry etching approach of the transparent conductive film given in the 1st 
term of a claim or the 2nd term characterized by being gas containing gaseous helium. 
[Claim 4] The dry etching approach of the transparent conductive film given in any 1 term of the 1st 
term of a claim characterized by covering the front face of said transparent conductive film with the 
pattern mask of the predetermined configuration which consisted of one ingredient chosen from the 
group which consists of an organic substance photoresist, silicon oxide, amorphous silicon, and a silicon 
nitride selectively, and etching it with it thru/or the 3rd term. 

[Claim 5] The etching approach of the transparent conductive film given in the 4th term of a claim 

characterized by heating said transparent conductive film at 40-130 degrees C. 

[Claim 6] The etching approach of the transparent conductive film given in the 5th term of a claim 

characterized by heating said transparent conductive film at 60-120 degrees C. 

[Claim 7] Said halogen gas or halogenide gas is the dry etching approach of the transparent conductive 

film given in any 1 term of the 1st term of a claim characterized by being at least one sort chosen from 

the group which consists of a bromine, a hydrogen bromide, iodine, and hydrogen iodide thru/or the 6th 

term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the dry etching approach of the transparent conductive 
film in production of detailed electronic parts, such as a semiconductor device, a magnetic-substance 
component, a dielectric element, and a semiconductor integrated circuit, etc. in more detail about the dry 
etching approach of the transparent conductive film. 
[0002] 

[Description of the Prior Art] When etching processing was conventionally performed to the transparent 
conductive film which was formed for example, on glass substrates, such as a semiconductor integrated 
circuit, and which consists, for example of In2O3-10at%SnO2 (ITO), it was carried out by the wet 
etching approach or the dry etching approach. 

[0003] "As the wet etching approach, it is proposed by JP,58-120780,A. In the method of etching the 
transparence electric conduction film which consists of metallic oxides, such as tin oxide formed on the 
field of a substrate, or indium oxide A metal layer is formed with a plating means on said transparence 
electric conduction film, the etching method for removing said transparence electric conduction film" is 
learned for acting an acid solution on this metal layer after an appropriate time, and the mixed liquor of a 
sulfuric-acid-phosphoric-acid-acetic acid is used as an acid solution which dissolves a metal layer. 
[0004] Moreover, the "etching method which exposes the transparence electric conduction film which 
added tin to indium oxide to the steam of the acidic solution containing the metal matter which reacts 
with an acidic solution and generates hydrogen" proposed by JP,60-217636,A is learned, and one kind in 
a hydrochloric acid, a sulfuric acid, and a nitric acid is used as an acidic solution. 
[0005] Moreover, it is proposed by JP,4-5756,B. "the exposed part of the metallic-oxide coat formed by 
covering the metallic-oxide coat on the front face of a substrate with necessary pattern resist In the 
etching approach of the metallic-oxide conductivity film which formed in the necessary configuration 
the electric conduction film which consists of a metallic-oxide coat by carrying out reduction processing 
from hydrogen, conveying the substrate concerned, and subsequently etching with etching fluid The 
process which applies the coating liquid with which the above-mentioned reduction processing contains 
base metal on the surface of a substrate, The etching approach of the metallic-oxide electric conduction 
film which grows into the spreading side including the process which supplies a dilution acid" is 
learned, and the mixed liquor of a hydrochloric acid, a hydrochloric acid, and a sulfuric acid or the 
mixed liquor which consists of a ferric chloride and a free acid is used as etching fluid to etch. 
[0006] Moreover, as the dry etching approach, the "etching approach of the transparent conductive film 
performed in the method of etching for carrying out pattern NINGU of the transparence electric 
conduction film by the reactant dry etching using the mixed gas of the hydrocarbon expressed with 
hydrogen and a general formula CnHm in said etching while heating the transparence electric 
conduction film" proposed by JP,3-77209,A is learned, and methane, ethane, etc. are used as a 
hydrocarbon. 

[0007] Although the wet etching method for performing etching processing on the transparent 
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conductive film, using the solution of a hydrochloric-acid system as an etching reagent was performed 
as etching processing to the transparent conductive film on a substrate was proposed by JP,4-5756,B, 
corresponding to detailed-izing of an integrated circuit, the dry etching method using the glow discharge 
plasma which can realize highly precise micro processing proposed, for example by JP,3-77209,A is 
being introduced in recent years. 

[0008] Since [ in which the ion of an activity halogen system has rectilinear-propagation nature 
chemically ] the dry etching method is generated in the plasma, incidence of it is vertically carried out to 
the workpiece front face which consists of the transparent conductive film, and it has a working 
characteristic with a processing configuration faithfiil to a mask pattern. Therefore, it has the advantage 
that phenomena, such as interlocking (undercut) of the mask lower part which poses a problem by the 
wet etching method, and lack of the pattern produced from poor adhesion of a mask and the transparent 
conductive film, penetration of an etching reagent, do not occur. 
[0009] 

[Problem(s) to be Solved by the Invention] The dry etching method for using the gas plasma proposed 
by said JP,3-77209,A is reactant dry etching which etches into the transparent conductive film, heating 
the transparent conductive film using mixed gas with hydrogen and a hydrocarbon. 
[0010] However, the dry etching method (JP,3-77209,A) of said proposal has the following troubles. 
[001 1] ** For example, when the magnitude of "a substrate or the transparent conductive film" is 
300mmx300mm, 500A / below min extent, and productivity have a bad etching rate. If the etching rates 
at the time of presenting practical use are not 700A / min - 1000A / min extent, its productivity is low 
and is disadvantageous in production cost. 

[0012] ** The residue object of a carbon system is generated with In (when the transparent conductive 

film is In203- 1 0at%SnO2), and the pattern of a predetermined configuration is hard to be obtained on 

transparent conductive film front faces other than a predetermined mask pattern. 

[0013] ** The polymer of a carbon system deposits on a plasma reaction chamber or an electrode, and 

degrade the repeatability of etching. 

[0014] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanation diagram of one example of the etching system for enforcing this invention 
approach, 

[Drawing 2] Weighted-solidity drawing showing the relation between the argon capacity in the etching 
gas in one example of this invention approach, and an etching rate, 

[Drawing 3] The property diagram showing the relation of the etching gas pressure and etching rate in 
one example of this invention approach, and the property diagram showing the relation between an 
etching gas pressure and the selection ratio of opposite Si02 and opposite SiN, 

[Drawing 4] The property diagram showing the relation of the etching gas pressure and etching rate in a 
conventional method, and the property diagram showing the relation between an etching gas pressure 
and the selection ratio of opposite Si02 and opposite SiN, 

[Drawin g 5] The property diagram showing the relation of the temperature of the transparent conductive 
film and the etching rate in one example of this invention approach, 

[Drawin g 6] The drawing substitution photograph showing the pattern cross-section condition of the 
transparent conductive film on the substrate after etching in one example of this invention approach, 
[Drawing 7] The drawing substitution photograph showing the pattern cross-section condition of the 
transparent conductive film on the substrate after etching in a conventional method, 
[Drawin g 8] It is a drawing substitution photograph showing the pattern cross-section condition of the 
transparent conductive film on the substrate after etching in other examples of this invention approach, 
(A) is the case where a silicon nitride is used as a mask ingredient, and (B) is the case where amorphous 
silicon is used as a mask ingredient, 

[Drawing 9] Weighted-solidity drawing showing the relation of the comparison of etching stability, the 
etching number of sheets of the transparent conductive film, and etching rate in this invention approach 
and a conventional method. 
[Description of Notations] 

1 Etching processing room 2 An evacuation system, 3 Gas feed system 4 Cathode 5 An anode, 6 RF 
generator 7 Substrate 10 Substrate clamp. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 7] 
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[Drawing 8] 
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